Theory (DFT) were carried out using the VASP program package. 1 In this work we considered one functional from each rung of the Jacob 's ladder. Among many possibilities we selected functionals that were shown to be the best suited for the description of geometric, energetic, and elastic properties of bulk transition metals according to a recent systematic study. 2 Namely, we used the Vosko-Wilk-Nusair (VWN) 3 xc within the Local Spin Density Approximation (LSDA), the Perdew-Burke-Ernzerhof (PBE) 4 within the Generalized Gradient Approximation (GGA), the Tao−Perdew−Staroverov−Scuseria (TPSS) meta-GGA, 5 and the Heyd−Scuseria−Ernzerhof (HSE06) hybrid functional. 6 Optimized bulk structures are taken from the literature 2.7 and we refer there for further computational details. Here single-point calculations were carried out using Projector Augmented Wave (PAW) method 8 to represent atomic cores, and an optimized cutoff of 415 eV was chosen for the plane wave basis set.
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The convergence criterion of the self-consistency process was set to 10 -6 eV.
Monkhorst-Pack k-point grids 9 were increased with respect to previous calculations to -4.80 -4.85 -5.33 -6.31 
